The effects of the nonsteroidal anti-inflammatory drug diclofenac sodium on the rat kidney, and alteration by furosemide.
Renal physiology is a partially cyclooxygenase (COX)-dependent system. Kidneys express both COX-1 and COX-2 enzymes. In this study, we tried to investigate the effects of diclofenac sodium (D), with or without furosemide (F), on plasma renin activity (PRA), serum and urine electrolytes, creatinine clearance, and COX-1 and COX-2 expression in the renal cortex. Forty-two Wistar-albino rats were divided into four groups (G). G1, G2, G3, and G4 were treated with placebo, F (20 mg/kg), F (20 mg/kg) plus D (2.5 mg/kg), and D (2.5 mg/kg), respectively, and followed for seven days. Urinary osmolality and volume, and levels of serum and urinary creatinine, sodium, and potassium were measured. Renal COX-1 and COX-2 expression were examined by the immunohistochemical method. Compared with G1, body weights were significantly reduced in G3 and G4 (P < 0.05 for all). Serum sodium in G2 decreased significantly compared with G1, G3, and G4. Serum potassium in G2 decreased significantly compared with G1 and G3. Urine volume in G2 increased significantly compared with G1, G3, and G4. Urine osmolality in G2 and G4 decreased significantly compared with G1 and G3. Urine Na in G2 increased significantly compared with G4. Although urine K was lowest in G4, there were no statistically significant differences between the groups. Creatinine clearance decreased in G4 compared with the other groups. PRA was similar in all groups. Renal cortical COX-2 expression was lowest in G1. COX-1 expression in cortical collecting tubules was significantly reduced in G3 and G4 compared with G1 and G2 (P < 0.05 for all). Although creatinine clearance in G4 was significantly lower than in G3, COX-1 and COX-2 expression were no different in G3 and G4. Acute renal failure was caused by D. F prevented development of renal failure in rats treated with a combination of D and F. The diuretic effect of F was neutralized by D. Whereas COX-1 expression was reduced by D and by the combination of D and F in G3 and G4, renal COX-2 immunoreactivity was increased by F and D and the combination of both. Although creatinine clearance was lower in rats that were given D alone compared with the combination of F and D, COX-1 and COX-2 expression were similar in these groups.